is a group of odd order. This enables us to give an example of a group for which this field is not rational, although its unramified Brauer group is trivial.
Introduction
If is a finite group and a faithful representation of over , then the field of invariant rational functions ! depends only on , up to stable equivalence. The problem which goes back to Noether is to determine whether this field is rational. A natural obstruction is given by the unramified cohomology groups which are trivial for stably rational fields.
In degree two, this group coincides with the unramified Brauer group which has been used by Saltman in [Sa1] to give the first example of a group for which "
is not is not trivial. In higher degree, the unramified cohomology groups have been introduced by ColliotThélène and Ojanguren [CTO] to give new examples of unirational fields over which are not stably rational.
The aim of this text is to describe a computation of the unramified cohomology group of degree 5 in terms of the cohomology of the group and then to use this description to construct a group for which is not rational but has a trivial unramified Brauer group. Saltman has proven in [Sa2] that the unramified cohomology group in degree three is contained in the image of the inflation map One of the main difficulty is to describe the kernel of this inflation map.
In [Pe3] , we proved, extending ideas of Saltman [Sa2] , that there is a natural exact sequence with the permutation negligible classes introduced by Saltman in [Sa2] .
It is somewhat easier to describe the inverse of the unramified cohomology group in 6 ! # " % $ ' &
. Such a description had been made by Bogomolov in [Bo2] . We give here a description which is purely in terms of the cohomology of . In section 2 we introduce the notations used in the rest of this paper, section 3 states the main result and section 4 contains its proof. In section 5 we consider the case of a central extension of an D ¢ E -vector space by another one. The last section is devoted to the explicit construction of an example.
Definitions
Let us fix a few notations for the rest of this text. We shall also use the equivariant Chow groups as defined by Totaro [To] 
As indicated in the introduction, one of the main problem to compute the unramified cohomology is to determine the kernel of the inflation map Ker 0 ( 6
which by [Pe3, corollary 3.1.3] In the following, we shall be interested by the case where
. We shall also assume that F U and fix an isomorphism from
. In this setting, Saltman introduced the group of permutation negligible classes which is defined by ( 6
In [Pe3, , we prove that this group may be described in terms of the cohomology of
Finally we shall also need to pull back the residue maps to the cohomology of 
Description of the unramified cohomology group
The aim of this paper is to prove and illustrate the following theorem: 
Proof. 
. We get
By induction, we obtain that On the other hand the residue map 6
is defined as the composite of the maps
where the second map is induced be the hochschild-Serre spectral sequence
, and the group c 1 ( For the cohomology groups we have commutative diagrams 6
Thus we get commutative diagrams 6
and we may choose a generator
commutes. Therefore Therefore, we get a commutative diagram 6
and by [CTO] the image by . We now are precisely in the situation described in the first part of the proof and we get a commutative diagram 6
But the group of geometrically negligible classes in degree B is trivial (see, for example, [Sa1] have been given in [Pe2] . Let us first recall these results, since they will be used later. 
The results obtained in [Pe2] imply the following proposition: But, by [CTO, p. 143] , the natural extension map . The most technical part to prove this is to be able to deal with the corestriction map. We shall do it step by step. 
Proof. -The proof of this well-known lemma is similar to the one given for lemma 3. The element
The next step of the construction is to describe the map £ in (5.3). This is done in the following two lemmata. .5) We also consider the natural morphism The commutativity of the first diagram follows from a similar computation with (5.9). The space
, it is generated by elements of the form 
